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3. Claims.

Thls mventmn relates to the coining of sodigm
dlchromate ahd thelike:
It is well known that sodium dlchromate and

_ nermal chromates generally  serve excellently as

corroswn inhibitors for automobxle radiators, au-
tomebile -cooling -systems and the like. Chro-~

- mates in reaction with metals generally employed
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- in-automobile radiators, automobile cooling sys-

tems and the like deposit’ an-insoluble coating
on'the metals-thereof  which is substantially im-

.pervious -thus presenting on the surface of ‘the

metals means for preventmg harmful acid solu-
tions and" other corrosion producing: solutmns
- from acting on the metals. -

‘Heretofore, automobxle manufacturers placed a
corrosion inhibitor, preferably sodium . dichro-
mate, either- in “solution or’in crystalline form,
into the water in the cooling system of the auto-
mobile at the time the automobile is assembled.
Chromates. being poisonous, are harmful even in

small quantities to' the skin of men working on’

or about an automobile. Chromates are also ex-
tremely harmful and deleterious to the lacquer,

enamel and paint used in the finish’ of motor

vehicle bodies. When.sodium dichromate in solu-
tion or sodium dichromate in crystalline form is
placed. in the radiator and cooling system of an

automobile during.the assembling operation, leak-

age from the cooling system or spillage from the
careless placing of the sodium dichromate in the
- radiator drops upon workmen in. pits below the
vehicle assembly line and comes in contact. with
the hands of workmen performing assembling
“operations or adjustment operations.on the auto-
‘mobile. . The use of chromates as corrosion ih-
hibitors in the form of sodium dichromate either
in- solution or in crysfalline form has caused
serious industrial labor and hospitalization prob-
lems for manufactirers.

in the radiator of an automobile.

The deliquescence of sodium dichromate is so
- great that it is practically impossible to handle it
without loss and great-inconveniencein crystalline
formwhere iti issubjectedto atmosphenc conditions
for_ a. short. period. of time.

tor: for. automobile radiators, the solution being
added: to the normal coolant water employed in
an. automobile radiator..

. Also, a.readily soluble chramate is often mlxed‘
w1th and added to anti-freeze solutions to make.

them ‘non-corrosive. " Anti-freeze solutions con-

“The majority of in-.
stances of skin burns from chromates have been
traced to the careless placing -of the chromatesr

Therefore, the use .
of. soditum. dichromate in solutmn is preferred by
automoblle manufacturers as a corrosion inhibi-.

(CL. 23—245)

taining readily soluble chromates hkew1se injure
the. finish .of " automobile’ bodies. when- spilled
thereon and are harmful to the hands of ga.ra,ge
and service station attendants.

Therefore, attempts have been made to furmsh\

sodium dichromate in freely soluble inexpensive
coin, “pellet. or - capsule form, all .of which have
met with failure because of the high deliques-
cence of thée sodium dichromate, because of the
hardening of a capsule by oxidation of the gelatin
thereof, and because of the fact that the capsule,
when dissolved, leaves in-the ¢ooling system of an
automobile particles of gelatin which adhere to

the surfaces of the metal parts thereof preventing -
15

portions of the 'surfaces: of the metal parts.from
being corrosion-proofed by the solution of soditim
dichromate coming in:.contact therewith. Also,
organic. binding ‘Mmaterials” such-as: starch :‘and
the.like have been-employed as binders for sodium

dichromate and have been found impractical be-

cause “of  the starch.amd the like reducing.'the
effectiveness of the chromate for the purpose- for
which: it is employed namely, a corrosmn in-
h1b1tor . :

‘The extremely hlgh dehquescence of sodmm

‘dichromate: causes  pellets ‘coined. therefrom -to

absorb:moéisture. from. the. atmosphere with: such:

© rapidity that: a: pellet. of: sodium dichromate: will

become so:‘moist ‘and.squashy that the handling
thereof -is -:practically’ impossible within. -6 to 24
hours after coining. The.inherent deliquescence:
of sodium: dichromate: therefore. obviously. pre-
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vents pellets to.be formied . therefrom which: are: -

capable: of commercial:handling and convenient.
use: if the pellets are subjected to the. atmosphere
for a shortiperiod of time after coining. ‘

It ‘has. been..found: that sodium. dlchromatev
may. be:compressed:or. coined-into pellets or blocks.
by mixing. therewith: prior:to. coining a.suitable.
amount. of soda ash:as .a-binder. and that: the

addition :of . the soda’ash- as -a binder not. only"
checks the :deliquesence .of the sodium :dichro-~:

mate to the extent that: the: coined pellets: may:be

commercially handled and used without. soften-:

ing: in the presence ‘of atmosphere, but that the

effeetiveness of the sodium dichromate as g .cor="

rosion inhibitor is not lessened. ‘
.The solubility of the finished pellet compnsmg

a mixture-of: sedium: dichromate and soda ash.

was not. materially decreased as compared. with
pellets composed of sodium dichromate without.

soda ash mixed: therewith. : The reactions taking
place . between. sodium; dichromate and soda.ash:

in-the pellet. in. the presenee of atmosphere after.
coining-dees:.not, hinder: the. pellet from being
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employed as a corrosion inhibitor or lessen to any
practical degree the rate of solubility as com-
pared to pure sodium dichromate pellets.

Coined pellets of sodium dichromate and soda
ash were found to be commercially practical to
handle, pack and ship in ordinary containers
which keep them away from atmospheric ex-
posure umntil used, and the pellets will not become
soft, squashy ‘and break down under reasonably
long exposure to atmospheric moisture.

A series of tests show that when pellets are

formed containing from 1 part of soda ash to 1
part of sodium dichromate up to 1 part of soda
ash to 5 parts of sodium dichromate, that com-
plete chemical change in the composition of the
pellet does not occur until the pellets are dis-
solved. Pellets exposed to atmosphere for one
month show signs of a reaction between the soda
ash and the sodium dichromate but are still hard
and perfectly capable of being handled commer-
cially., With a proportion of 1 part of soda ash
to 1.3 parts of sodium dichromate, a substantially
complete -chemical reaction to normal chromate
will be effected in the pellet if exposed to atmos-
phere for a sufficient length of time or if dissolved
in water.
- When ‘high ratios of sodium dichromate are
used in a pellet there is not sufficient soda ash
present to complete the reaction to a normal
chromate upon long exposure to atmosphere or
upon dissolving in water, however, this makes
no difference since pellets of soda ash and sodium
dichromate are completely soluble in water and
sodium dichromate as well as normal chromates
serve equally as well as corrosion inhibitors.

It has therefore been discovered that sodium
dichromate can be used commercially in pellet
form without softening due to the high deli-
quescence of the sodium dichromate if the pel-

., lets are formed with the addition of a suitable

quantity of soda ash, the soda ash being a ma-
terial ‘which is not only harmless in reaction
with sodium dichromate when used as a corro-
sion inhibitor in radiators but has the quality
of improving the inhibitor by neutralizing excess
acidity that may be in the dichromate solution
used in the cooling system of the radiator. In
other words, the soda ash tends to neutralize
the acidity of the dichromate in solution where-
by to make a more neutral and hence more
desirable solution. .

It is important to note that the sodium di-
chromate alone is highly deliquescent and can-
not be. coined and commercially used in pellet

5. form without mixing therewith prior to coining

a suitable quantity of soda ash and that the
addition of the soda ash materially checks the
absorption of moisture of the sodium dichromate
and, at the same time, the presence of the soda
ash does. not perceptibly reduce the solubility of
the pellet.  Also, the mechanical combination of
sodium dichromate and soda ash in the pellet
has a simple gradual chemical reaction as mois-
ture is taken on from exposure to atmosphere
which gradually changes the sodium dichromate
to sodium chromate which is equally effective as
a corrosion inhibitor.

In order to make a pellet of mixed sodium
dichromate and soda ash as effective as a pellet

- of sodium dichromate alone, the size of the pellet

is increased by the amount of soda ash employed.

A mixture of 1 part of soda ash to 2 parts of
sodium dichromate appears to be preferable and
when colned under sufficient pressure, for ex-
ample, 1000 to 4000 pounds per square inch, to

2,223,771

form relatively hard pellets produces pellets
which can be stored in air-tight cartons with-
out apparent change for long periods of time
and that when such pellets are subjected to or-
dinary atmospheric conditions they will not be-
come soft within 30 days or more, however, the
pellets will dissolve when placed in the coolant
water of automobiles equally as readily as pellets
coined of pure sodium dichromate. The pellets
may be formed with varying mixtures of soda
ash and sodium dichromate, for example, a mix-
ture of from 1 part of soda ash to as high as 5
parts of sodium dichromate may be employed,
and, after comparative tests, the mixtures con-~
taining a relatively large percentage of sodium
dichromate show the advantageous character-
istics outlined above. Although a pressure of
1000 to 4000 pounds per square inch has been
found practical, it is not desired to limit the
pressure under which the pellets may be coined.

The coining of sodium dichromate with suit-
able quantities of soda ash to make handling of
the pellets possible after exposure to atmosphere
eliminates the industrial hazards of the use of
sodium. dichromate as a corrosion inhibitor for
automobile radiators and now makes sodium di-
chromate available in convenient pellet form for
the use of automobile manufacturers, service
stations and garages as a corrosion inhibitor.

Although the disclosure has been written with
particular reference to the use of the pellets in
the automobile industry, it is obvious that the
coining of sodium dichromate opens its use as
a rust inhibitor in other fields where its use was
heretofore found unsatisfactory and inconven-
ient because of handling problems caused by the
high deliquescence of the sodium dichromate.

Other deliguescent crystalline chemicals and
salts may be coined by the teachings hereof
where a deliquescence retarding admixture not
incompatible with the deliquescent chemical is
employed, provided, however, the characteristics
of the deliquescent chemical for the purpose for
which it is to be used are not altered by the
mechanical and chemical union of the deliques-
cent chemical and the deliquescence retarding
admixture employed.

" Although but a single embodiment of the in-
vention has been disclosed and described in de-
tail, it is obvious that the invention is suscep-
tible to many modifications and changes, and
it is not intended to limit the scope thereof other
than by the terms of the appended claims.

T claim:

1. As a new article of manufacture, a com-
pressed pellet composed of a mixture consisting
of 1 part of soda ash and 1 to 5 parts of sodium
dichromate.’

2. A dissolvable pellet to be added to water
as a corrosion inhibitor comprising an intimate
mixture consisting of 1 part of soda ash and 1
to 5 parts of sodium dichromate coined under
pressure having the characteristic of equal or in-
creased rate of solubility as compared to a like
formed pellet of sodium dichromate.

3. The method of retarding the deliquescence
of sodium dichromate pellets whereby to make
the use of sodium dichromate in pellet form
commercially practical and convenient to handle
after exposure to atmosphere over long periods
of time comprising the steps of intimately mix-
ing with the sodium dichromate a sufficient
quantity of soda ash to retard the deliquescence
of the said sodium dichromate and compressing
the said mixture into pellets. )

PETER W. UHL.
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